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CONTRAST MEDIA FOR ULTPA SQNIC IMAfiTMfi 
BACKGROI7ND Qg TOB t^^j^ 

5 This invention relates to the field of ultrasonic 

amagxng, and »ore specifically to the use of polymers aT 
contrast agents for ultrasonic imaging. 
DeaeT><p^<r.n of prioy fL ^y^ 

.n w * variety of imaging techniques that 

10 have been used to diagnose disease in hLns. o'ne of the 
fxrst xmagxng techniques employed was x-rays, m x-ravs 
the images produced of the patient's body reflect the ' 
different densities of body structures. To improve the 
diagnostic utility of this imaging technique, LntLT 
L5 agents are employed in an attempt to increase the 

differences in density between various structures, such as 
between the gastrointestinal tract and its surrounding 
tissues. Barium and iodinated contrast material, for 
0 stZ'!'/''"."'"^ extensively for X-ray gastrointestinal 
0 studies to visualize the esophagus, stomach, intestines and 
rectum. Likewise, these contrast agents are used for X- 
ray computed tomographic studies to improve visualization 
Of. the gastrointestinal tract and to provide, for example 
contrast between the tract and the sl^ctures adjacent to 
> It, such as the vessels, or the lymph nodes. Such 

gastrointestinal contrast agents permit one to increase the 
density inside the esophagus, stomach, intestines and 
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rectum, and allow differentiation of th. gastrointestinal 
system from surrounding structures - "^rointestmal 

».icH. unirx!:aT:, 

'° r Is- r^^et tiL?! 

comparison to x-rav^ ? f =^"^'5- in 

,..troi„t.sti„:rj:;trr "i-ruit:.^^^^^^ 

Shadovl^, „ tur», prevent, the Ultrasound beam from 
penetrating beyond air/fluld Interface, and th^ 
prevent, vi.uali«tlon of structure, near Ly^iTZ.^.. 

20 ^T'" "''^ "^^""""^ ^""-i"y in 

20 imagin, adjacent hypoecboic structures, that 1., stLtures 

^d ZlrlT"" "^"^ ""ective of the ultrasound b^i: 
end therefore, result in a low ultrasound signal. These 
rHiorw::: ^«*i-X«ly evident in the gastrointes^i 
region, with its many air/liquid interfaces and its 
25 adiacent fluid-filled mucosal lining and often fluid- 

ocntataln, lu„e„. j, better contrast agent, were available 

u«f^ T' ^-'^^^^ — =y end the overaU 
u.efuln«i. Of Ultrasound as an imagino modality 

particularly in tk. geetrointestinal region, would be 
30 greatly enhanced. 

In the past. Investigators: have attempted to 
solve the problems associated with gastrointestinal 
ultrasonic imaging by using water to fill the 
gastrointestinal tract. Water, however, wa. found to 

re'I!^t,"'V^"' ^ ""^^ Shadowing 

resulting from the presence of air/fluid interfaces ' 

remained. l„ addition, the fact that water is absorbed by 
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the bovel decreased its ai>ixlty to serve any meaningful 
contrast enhancement function aistally vithL the tra« 
Furthermore, the water is hypcechoic, and its present 
adjacent to the «uid-,ill.d hypoechoic mucosal linL" « 
thxs re,.on resulted in little differentiation of the tract 
lu^en and^fron its li„i„,. intravenously administerld 
glucajon has been employed in connection with such 

th« fashxon relaxes the bowel by decreasing peristalsis 
Although a helpful ultrasound adjunct, this! however does 
not address such problems as shadowing caused by air;fl!rd 
interfaces and low differentiation caused by the pres."« 
Of adjacent hypoechoic structures. 

The need is great for contrast agents useful in 
» Ultrasonic imaging of various regions of the body 

trnt'T"" '""^'"^ the gastroin;estinal 

tract. The present invention is directed to these 
important ends. 

The preseht invention is directed to a contrast 
medium useful for ultrasonic imaging. 

specifically, the invention pertains to a 
contrast medium comprising an aqueous solution of at least 
one biocompatible polymer/ wherein said biocompatable 
polymer is coated with and/ or in admixture with at least 
one silicon containing compound. 

The invention also pertains to a contrast medium 
comprising an aqueous solution of at least one bio- 
compatible synthetic polymer^ 

The invention further pertains to a contrast 
medium comprising an aqueous solution of cellulose. 

Further, the subject invention encompasses a 
method Of providing an image of an internal region of a 
patient, especially an image of the gastrointestinal region 
Of the patient, said method comprising (i) administering to 
the patient one or more of the aforementioned contrast 
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media, and scanning the patient using ultrasonic 

imaging to obtain visible linages of the region 

method ^of^::^:^:^^^^::^ :r:r- ^ 
' pet"::- rrnt^^d" ---- ::gr:r:: 

patxent, saxd method comprising (i) adoninistering to the 
Patxent one or .ore of the foregoing contrast .elia and 
(il) scannxng the patient using ultrasonic imaging 

5 Finally, the present invention contemplates kits 

) including the foregoing contrast media. 

oartl™, Ultrasound contrast agents are 

particularly useful when employed in the gastrointestinal 
llTn^r.^V'' r^^^^ Visualisation ^y disp^acL; ; 3 

dLfiron^ / material which has an echogenicity 

different from the adjacent mucosa. 

These and other aspects of the invention will 
become more apparent from the following detailed 
drivings'" conjunction with the following 

Fig. 1 is a diagrammatic view of a portion i-h^ 

:::\T:i^^^^^^^ °^ ^ patient Showing r:p::s\\\^^^^^^^^ 

axr and fluxd levels and air bubbles naturally present in 
the stomach and small intestines. Present xn 

Fig. 2A is a diagrammatic view of a tvoicai 
Ultrasound i™ge o* the gastrointestinal tract o^ Fig. , 

r air bubbles and ' 

air/fluid levels. 

, .1^"' ' ^yPi<='l photograph Of an ultrasound 

IZll '"*"^'>'""''" Of Pig. 1, Showing the 

Ilr/«;r! in the stomach from air bubbles and 

axr/ fluid levels • 

Fig. 2C is a typical photograph of an ultrasound 
xmage of the gastrointestinal tract of Pig. 1, showing the 
shadowing that results in a portion of the small intestine 
from axr bubbles and air/fluid levels. 
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Pig. 3A is a diagrammatic view of 
i»a,e or t.e ,astr. .ntestina, tract oj ^i: T,," 
consumption of 750 »1 pf a 5% cellulose end 0.25% xanthan 

vriual. . P"^-'- ^-proved 

visualization of the gastrointestinal tract in general and 
l-proved Visualisation of the .ucosa as .istingu'ished f ro^ 
tiie tract lumen is observed. 

XC the gastroLUrna" t^r^roTpr: "l ^^.^^ ^"^^ " 
^1 * ^* ^ after consumption of 

750 na Of a 5% cellulose and 0.25% xanthan gum soLi^n If 
the invention, improved visualization of tTgas^ro' 
xntestxnal tract in general and improved visualization of 
the mucosa as distinguished from the tract lumen is 
15 Observed, m Pig. 33, s denotes stomach, o denote" 
duodenum, and P denotes pancreas. 

^ * ^""^^ showing the dB reflectivity of 

vatro. The coated cellulose exhibits a significantly 
20 better dB reflectivity. c«i^iy 

Fig. 5 is a graph showing the dB reflectivity of 
cellulose fibers 18. in length coated with varying amount 
of silicone and simethicone iii vitro. amounts 
Fig, 6 is a graph showing the dB reflectivity of 
5 uncoated cellulose fibers of varying length at different 
concentrations of cellulose and different transducer 
frequencies in vitro. 

Fig. 7 is a graph showing the dB reflectivity of 
uncoated cellulose fibers of varying length at different 
3 concentrations of cellulose and different transducer 
frequencies in vitro. 

Pig. 8 is graph showing the dB reflectivity of 
cellulose fibers of varying length coated with i% of 
diffemt silicon compoiinds in vitro. 

Any Of the wide variety of biocompatible polymers 
known m the art may be employed in the medium and methods 
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or the subject inventicn. The te» biocompatible, used 
herein .„ conjunction with the ter. pollers, is ^.pXoy.a 
xn .te =onvent.o„el sense, that is, to denote polymers that 
do not substantially interact with the tissues! tZlTs and 
5 other components of th^ody in an adverse fas;i!rin t^e 
particular application o, interest. A, win be readnr 
apparent to those sailed in the art, there are ZllZs 
types of such polymers available. 

> be =, ...K*"' ^^"^"^ ""'"1 i» «*• P'«ent invention can 
be Of exther natural, semisynthetic or synthetic origin 
AS used herein, the term poly»ar denotes a compou^I 
comprised of two or more repeating menomeric units and 

sHiXti" °: "^^"^ ~'"-''^= 

semsythetic polymer, as employed herein, denote, a natural 
polymer that has be«, chemically modified in some faThi^ 
=x-plary natural polymer, suitable for use in^eXl^; 

SuroolT '"T' ""'"""^ polysaccharide 

fructans, fucaas, galactans, galacturonans, giucan. 
mannans, xyians (sueh as, for ««u.pie, , 
fu=«dan, carragheen^,, gaiactocarolose, pectic acid. 
«.Vlose, pullulan, glycogen, amylop«:tin, cellulose, 

1^"' =^1"». l«ratan, chondroitan, 

lermatan, hyaluronic acid, alginio acid, «nthan gu- 
starch and various other natural homopolyaer or 
het.ropoly.«:. such as those containing one or more of the 
following aldoses, ketoses, acids or M.i„es.- erythrose 
thrcose, riboae, arabinose, xylose, lyxoae, alios., 
altrose, glucose, mannose, guiose, idose, galactose, 
talose, erythrulose, ribulose, xylulose, psicose, fructose, 
sorbose, tagatose, glucuronic acid, gluconic acid, glucaric 
acid, galacturonic acid, mannuronic acid, glucosamine 
galactosamine, and neuraminic acid, a«j naturally occuring 
derivatives thereof. Exemplary semisynthetic polymers 
include oarboxymethylcellulose, hydroxymethylcellulose 
hydroxpropylmethylcellulose, methylcellulose, and 
methoxycellulose. Exemplary synthetic polymers suitable 
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for use in the present invention include polyethylenes 
(such as, for example, polyethylene glycol 
polyoxyethylene, and polyethylene terephthlate, , 

5 o^vcol7'''^"" polypropylene 

glycol,, polyurethanes (such as, for example, polyether 
polyurethane ureas,, piuronic acids and alcoLls, 

polyvinyls (such as, for example, polyvinyl alcohol, 
polyvxnylchloride and polyvinylpyrrolidone, , nylon 
polystyrene, polylactic acids, fluorinated hydrocarbons 
10 fluorinated carbons (such as, for example 

polytetrafluoroethylene,, and polymethylmethacrylate and 
derivatives thereof. r-^a^e, and 

Preferably, the polymer employed is one which has 

15 When used for 

15 example, xn the gastrointestinal region, a polymer with I 
h.gh water binding capacity binds a large aLj;^ of f^e 
water, enabling the polymer to carry a large volume of 
Ixquid through the gastrointestinal tract, thereby fiiii„a 
and distending the tract. The filled and distended ^ 
20 gastrointestinal tract permits a clearer picture of the 

regL°n'is': '""'f "^'^ '"^^''^^ gastrointestinal 
regxon xs desxred, preferably the polymer employed is also 

frL^h -^-^---tially degraded within and absorbL 

from the gastroxntestinal region. Minimization of 
25 metabolism and absorption within the gastrointestinal tract 
xs preferable, so as to avoid the removal of the contrast 
agent from the tract as well as avoid the formation of gas 
within the tract as a result of this degradation. 
Moreover, particularly where gastrointestinal usage is 
30 contemplated, the polymers are preferably such that they 
are capable of displacing air and minimizing the formation 
of large air bubbles within the polymer composition. 

in accordance with the invention, the polymers 
may be coated with and/or be in admixture with a silicon 
35 containing compound. As used herein, the phrase silicon 
containing compound denotes both organic and inorganic 
compounds containing the element silicon (Si, . By 
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admixture, it is meant that th-a 

is simply ,dd.a to T. " containing compound 

not =.:J=::^r^lr:o^^";: -^^^^^^^ - - 

it is „eant t.at t.. <^^^^.o/ ..^ll;,.:^ 

<=o poller. SultLl.'mcon 
^-pounds inoluae silicon., si^thicones (such 
as simethicone ana prot.=t«J simethicone, the latter 
compound being polydimethylsiioxane with 4» to ! « 
dioxide, , siicanes ,such as polxsilo^l *p:ry:;:: " 
siloxane, PolymethylvinylsUoxane, poly^thylpCl! 

< • P'ly""")- sUanes (such a. 

IZ^^""*'"'"''""'''*"'^*"'"'' ^^•*''*l«ino"thy!^ri- 
athoxysilane, , silicon dioxide, siloxyalkylene pol^m^ 
linear or cyclic sliazane. ,«.ch „ he«.^t^ylsi^!^; 

h«amethyldi.il„a„., .exaphenylcyclotrisilaza^i and 
oct^ethylcyclotet^a-silazane, . silyi compound, (such as 
K.N.-bis-(trim.tl.ylsilyi,ac.ta»id. and H-(dim«hy(a^! 
.0 ."r^^'^^'-^^l'-^-'^ylacetamid.,, a^d sili^ LT 
earth, other suitable silicon compounds will be readily 
apparent to those sKliled in the art, and are deserted 
for example, in Hertl et al., ^. p^,.. ^b... . vol. rs ^o 

11:^1' ' • """^ •"^"» be 

-"^ff —ntiohal ch«.ic.l syntwis 
methodolo^ .„ch as is described 1„ ct^. ^^stracts, vol. 
69, MO. 61770X (19«8,, vol. ,0, Ko. 1164S0Sk (1969,, Vol. 
74, »o. 5990«„ (1971), Vol. 75, Ho. 9271v ,1971), a^d Vo^ 

loLll:, l " - ^ <**«in«« from various 

commercial sources. Th, silicon containino compounds 
suprislngly serve a number of important functions in the 
contrast m«li»., as both coating or admixed with the 
polymers, assisting in decreasing surface tension, 
minimizing foaming, increasing reflectivity, and/or 
lessening acoustic attenuation. 

tb» , , . P'^P"* ">e biocompatable polymer coated with 

the silicon containing compound, a polymer reactive with 
the desired silicon containing compound is mixed therewith 
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under conditions suitable for chemical bondino of th 
Poly»er and the silicon compound, such r^aTi.l\T 
ana suitable conditions will be re.rfn "^"^''^ Polymers 

s dtc-oi:: 'ir-i- ^^^^^r 

10 disclosures Of .acr;/:^'; Ir, L"""" ^« 
reference in their enti«t° Hr^T^"^'"' 
..ny of the Silicon contain" n/^p^t^rrre"::?'''' "'"^ 

p^t::r^:^Vu::1^r::^^^^^^^ - 

gastrointestinal usa,. is d^L«d :esuit:;/iT'"v" 
20 echogenicity When ultrasound is a^pLId ^ 

their high vater binding capacitr^T^el^:!:.::""" °' 
pass through the gastrointestinal ! fr r"''"'"''" 

xrartTrn'-i'"" t^t^r- 

.S "t:L L: W "i:'d«r"t'' and absorbed 

result in the fomation of 
any gases and 1. not removed fro- the tract along iZ 

displacing air and avoiding the formation of large air 

bubbles within the poller composition. 
iO Polyvinylpyrrolidone, polyethylene glycol, and otber 

polyethyienes, when coated or admixed with a sll^^o" 

containing compound, are also preferable polymers 
particularly where gastroi„testii,al imaging is 
oont^plated, functioning in a fashion similar to cellulose 
,L "'-^'^^ the gastrointestinal-tract 

and aT '""""'^ visualisation of the SI i 

and adjacent structures by ultrasound. Polyethylene glycol 
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and other polyethylenes are also very effective m 

xng the formation of and i« ^< effective m prevent- 

The silicon containana f ^"^^"^"^ bubbles. 

icon contamang compounds employed with th*» 
foregoing polymers serve to decrease Zlt ^ 
5 allowing gas in the , solution " ""0! ^'^"^ 
.inimi.e foaming, increase re:ie:tr:L/^^^^^^ 
acoustic attenuation in the resultant'Lt^r^mL^^^^^ 

employed ^^'l^--^ ^J^'T^ 
• for example, fibers, beads, and tTe li^e ^^^l/^"^ 

in the art will recognize, the si^e of^^e t^d^viT f'''^' 
polymer fibers, beads, etc., can also va^ tl^y 

about 200 microns, more preferably betweer!^!! ' ^ 
about 100 microns, most preferablv 111 
about 20 microns PibLr ^ ""^^^ ^° 

Shorter f i^r le^ot^f ! -nd in general, 

acoustic;x::rL^^^^^^^^ — 

than longer fiber lengths: . "^^"^"^^ uniformity 

^£ desired, the pol^^ers employed in the 
invention may be In * 

. , . liquid form, that is, liquid at 

Physiological temperatures. The 11™ <^ L\ 

xseuiar weight pol)n.e„ t«ing Uquia at physiological 
tj^rature,, «uorl„at^ hyd.o=.rbcLf I^le 

Which ar. li,uia at physiolo,lcal t..p.„tur., ,L c^T!! 
employed u, this fashion. o can oe 

The poly«ers pt the Invention may be «nploy.d In 
an^a^eous solution a. a contest „dl„. ,o. ultrLo^a 

^"^ addition, the poly^r solutions 
^alnt T '"h "i*^ •» additional anti-gas 

agent. *» ""d herein the ter» antl-ga. agent Is a 
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compound that serves to minimize or decrease oa. , 
dispersion and/or adsorption, a n«:^er orsucra-n'T ' 
avaiiabXe. inciudin, antacids, a.ti.iatule„ts and' "" 

5 inclule"^! -"""ulents 
aTr-t : •^"^''-O Charcoal, aluminum 

carbonate, alualnum hydroxide, aluainum phosphate calciuin 
carbonate. dihydroxyalu^inuM sodtu- carbonate, LgaldrrtT 
na^nesiu. oxide, ma^esium trisilicate, sodiu: carbona" 

10 atXine "irr*'"'"" hydrochloride with 

10 atropine sulfate, Kaopectate" (k.oli„, a„d bismuth salt! 

suitable antlfo«=i„, ag«,ts useful a„ti-,a3 agent^ 
include polyoxypropylenepolyoxyethylene copolymers 
polyoxyalkylen. amines and imi„.s, branched polyamlnes 
mixed oxyalkyiated alcohols, =ucro,lycamides (o^lyno",' 

15 Polyoxylal^lat«i natural oils, halogenated silic^! ' 

contaxning cyclic ac.tals, l.uryl sulfates, 2-lactylic acid 
esters of unicarboxyllc acids, triglyceride oils. 
Particle, of polyvinyl chloride may also function as anti- 
foaming ag«,ts In the subject invention, of course T 

= 0 those Skilled in the art will recognise, any ant""„ 
agents employed must be suitable for us. within the 

The polymer solutions may also, if desired, be 
.5 employed with a suspendln, or viscosity increasing a^t 

referred to herein collectively as a suspending agen' ke 
Phrase^suspendlng agent, as used herein, denotes a compound 
that assists in providing a relatively uniform or 
homogeneous suspension of polymer through out the aqueous 

IIT."""' * ""^'"^ ""^ mailable, including 

xanthum gum, acacia, agar, alglnic acid, aluminum 

monostearate, unpurified bentonite, purified bentonite, 
bentonlte magma, carbomer 934P, carboxymethyloellulose 
calcium, carboxymethyloellulose sodium, carboxymethyl- 
!S cellulose sodium 12, carrageenan, cellulose 

(microcrystalline) , carboxymethyloellulose sodium, dextrin 
gelatin, guar gum, hydroxyethyl cellulose, hydroxypropyl 
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cellulose, hydroxypropyl methylcellulose, magnesium 
aluminum silicate, methylcellulose nect n ? 
oxi.e, polyvinyl alco.ol, povi.:::; ZZn^^^^^^^^^ 
alginate, silicon dioxide, silicon dLx^L cIl!oII!i 
5 sodium alginate, and tragacanth. colloidal, 

/ -L» i^fresen^ in an aqueous solui-inn 
concentration of at l«.st about o!^» by «i^t " 
preferably at l.a,t about o.s% by w.W ' " 

preferably at least -=ut 1* :y^r:::"'or::ur as 
thos. .Wli«, i„ the art would recognize vi^ir!: 
IS parameters, the opti^ poi,„, con^n^Itror^irr 
influe„c«, by the molecular wei^nt of the pory^er Us 
ZT^'^ -pacity, it. particular .cb:,r:r;y":e 

r^L"/ xn Z""'^'':^'-^ =' ^ particular polymer 
•mpxoyaa. In the case of celluloee, for . vim. 
20 polyner is most preferably present L . 

between about 1, an. about ITlZlTo^ ZZZT^"' 
»e.ium to hi,h molecular v.i,ht polyethylLHr^oi T ' 
polyvxnylpyrrolidone is used as the polymer. LI 

25 m r::'':: ^ about „ about 

i»» by weight. When the polymers are in liguid for» 
generally th. polymer is present in a somew^t hig^; 
conc««:ratio„, such as preferably in a concentration of at 

30 IILZ t about 30% by 

30 weight. Por example, „h«, liguid polyethelene glycol is 

Zu^r^; ""I concentration is most preferably between 

TiZV T ' When a 

liquid perfluorocarbon is used, the concentration is most 
preferably between about 1* and about 90% by weight, with 
55 respect to the silicon containing compound, prefLmy 

by weight, more preferably between about 0.5% by weight and 



BNSOCX:iO <WO _9ilS6l2Ai i » 



wo 91/18612 

PCr/US9I/03850 

- 13 - 

TJHV"."" P"'="My between about « by 

weight and about 5% by weight, whether present aT. l I 
(that is. Chemically bound to the poly^^r^ or as an 
ad.i«ure (that is, added to the poly.'Tr LdL but not 
= Chemically bound to tK^poly„er, . Generally, because of an 
increased ability to r«.ain in a homogeneous susp'sLn 
p:e%i::::.~ °' compound^re 

10 o£ th» i P"**"^^2r embodiment, the contrast medium 

10 of the invention is degassed, most preferably by either 
autoclaving th. contrast medium, or by sonicTti'g ^ 

out Of "rut'"" (processes which forces gas 

out Of solution as well a. sterilizes th. product) and 

then bottling the contrast medium under vacuum th 

15 bft4-+-i<«« ^ vacuxiin. The vacuum 

f^^i^r- %r ^""^ ^'^^ ^ro. 

torznxng xn the product. The degassing and vacuum bottling 
serves to enhance the ultimate ecogenicity and minirnxze ^ 
shadowxng when the contrast medium is employed In vivo 
. desired, an antimicrobial agent may be 

20 xncluded in the contrast medium to prevent bacter^Il 

17217^/'^ the medium. Antimicrobial agents which may 
chlo^L ""'r''" benzaixonium Chloride, benzethonium 
chlorxde benzoic acid, benzyl alcohol, butylparaben, 
cetylpyrxdinium chloride,^ chlorobutanol, chlorocresol , 
25 cresol, dehydroacetic acid, ethylparaben, methylparaben 
methylparaben sodium, ^ phenol, phenylethyl alcohol 
Phenylmercuric acetate, phehylmercuric nitrate, p;tassium 
benzoate. Potassium sorbate, propylparaben, propylparaben 
sodxum, sodiuum benzoate, sodiya dehydroacetate, sodium 
30 propionate, sorbic acid, thimerosal, and thymol. 

The present invention is useful in imaging a 
patient generally, and/or in specifically diagnosing the 
presence of diseased tissue in a patient. The imaging 
process of the present invention may be carried out by 
J 5 administering a contrast medium^ of the invention to a 
patient, and then scanning the patient using ultrasound 
imaging to obtain visible images of an internal region of a 
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patient and/or of any diseased tissue in i->,»^ 
region o. a patient, it ^.t Z ZlTlllllt''' 
particular area or portion of the patW T " ' 
».diu» is particularly useful in D-vldl ' 

5 gastrointestinal regiL but =a^ '''"^t "" °' 
.roa.l. sue. as in Lglng^^no:^^ It^ Ti:":! 
ways as Will be reaaily apparent those s:u". L°Se 
art, such as in imaging the vasculature, liver tr^\T 
ana for use in tissue characterisation, ^rp^rase 

3 gastrointestinal region or gastrointestinal Jt T 

herein, inclu.es the region'cf a llZTltAZVlT' 

y Boay cavities it is aeant any region of the body haviao 
aa open passage, either directly or indirectly, ^ t^e 
■ eternal environMent, such region, including L 

uoes, etc. The patient can be any type of .aimal but 
»o« preferably is a hu»an. »ny of th. various ty;es of 
ult^scund imaging devices can be .^ioy«, i„ th^'^Ll. 
Of the invention, the particular type or .cdel of Le 
device not being critical to the .ethcd of th. inv^^on. 
As one Skilled in the art would recognize 

carxied out i„ various fashions, such as orally, rectallv 
or by injection. «h«. the region to be scannea is Z"^ 

ZZ'llT^ " the cont:^st 

^ -vention is preferably carried out orally or 
r«ct.lly. »hen other body cavities such as th. falloplL 
t^.. or sinus tracts are to_h. scanned, administration i, 
preferably by injection. The useful dosage to be 

v^!il!!:r:* P«*i=>^« administration will 

vary aepending upon the age, weight «,d the particular 
ma-.al and region thereof to be scanned, and the particular 
contrast medium of the invention to be «npioyed 
Typically, dosage is initiated at lower levels and 
increased until the desired contrast enhancement is 
achieved. By way of guidance, for gastrointestinal usage 
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- about 10 ml of contrast medium per Jca w^^„h^ . 

is administered (that is ^ 7n T ^ "'^'^ Patient 

• ^ ' a 70 kg patient would be 

administered about 700 ml of contrast medium, variou 

combinations of biocompatible polymers si * 
5 compounds, anti-gas agents, sus'penX ^^^^ 
agents may be used to modify the ech J ^ 
reflectance of the .astroinrestLTe^^^^^^^^^^^ 
as to achieve the desired viscosity "sll: ! 
osmolality and palatability. ' ^"'^^^^ 

10 in carrying out the method of the present 

invention, the contrast medium can be used • 
combination with other diagnostic ' " 

agents, such other agents'Tnci.:; T.lll^lT 
. materials, antioxidants, anticakina af T °" 
X5 -king on settling) , to^ic^^y a^^^^^^ 

osmolality to be iso-osmoticK ^nd wettL;^^^^^^^^^^^ 
faciliate mixing of the components in th.^. T 

dextrates, dextrose, dextrose excipient fruct««« 

::.m:o"' «-^-^sa":r:r;',,,,^ 

r -terlals incLde, ror 

exaMpl., caramel «d f«ric oxide (e.,., red, yeiio^ 
^ blaoc, or bl««Js thereof,. Antioxidant, include f^^ 
25 exaMple, ascorbic acid, ascorbyi Pal.itate, but^iat:! 

hydroxyanisole, butylat«. bydrox^oluene , hypcphospr^rous 

su";x:ra":rS^°'"'' •"•^^^ .orTarder^de 

suifoxylate, »odxu» metabisulfite, sodium thiosulfate 
sul«r dioxide tocopherol, and tocopherols excipient ' 

>0 Antica^lng agents inolude, for ex«.pl., calciu. sllLte 
sagnesium silicate, and silicon dioxide .either coHo"a; 
or talc, . Tonicity agents include, for exa.pl., dextrose 
glxcerln, -annitol, potassium chloride, sodll ;hi;"r 
and propylene glycol. Wetting agents include, for exaL. ' 

5 benzalkonium chloride, benzethonium chloride »='«-Pi«' 
cetylpyridinlum chloride, docusate sodium, nonoxynol 9 
nonoxynol 10, octoxynol 9, polyoxamer. poloxyl 7, caster 
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oil, polyoxyl 40 hydrogenated eastor oil, polyoxyl 50 

e«.er, polyoxyl „ stearate, polysorbate 2o, pcly^orb"r 
40 polysortate «o, polysorbat. 80, sodlun iaL^Hu^fate 
5 sorb.tan »on=laurate, sorbitan .onool.ate, sorMtar 

monopalnltat., aorbltan »o„ostearate, a«a tyloxap" The 

2 '"^-'"""^ «• conventional, and ^e 

described, for «a»pl., i„ g.a^.n.acon.s, 

Efiiauian, 22nd Revision, January l, 199 0 Mack pl^ill 
10 company, Ea.ton, PA. ' * Printing 

The media of the present inv«,tion have bean 
inTJ° - •-'^-^ly useful a, contrast enhancsMent agents 
xn Ultrasonic imaging, particularly in imaging of the 
gastrointestinal region. » n tu« 

" with the .T^' r?'"^ Ultrasonic imaging in accordance 
with the present invention comprise a contrast medium of 

^^astT^H. '""' " -'"O" -lution of at 

l«ast one biocompatible polymer, wherein said bicccmpatable 
polymer is coated with and/or in admixture with at 
.0 one Silicon containing compound, in addition to 

conventional ultrasccnlc imaging kit components. Such 
conventional ultrasounic imaging components are well 
icnown, and include, for example, anti-gas ag«.t,, 

s «t!™^^"'/'*"*'' ""^"^ »at.rlal., coloring agents and 
s antioxidants, as descritoed above. 



A partteulerly preferred formulation of the 
contrast medium of the present invention useful in 
Ultrasonic imaging, particularly of the gastrointestinal 
region, i. a degassed solution co.,«,rised of the following 

3 o components : ^ 

(1) 0.5% by weight Of an 18 micron fiber length 
cellulose polymer coated with C.25% by weight of the 
silicon containing compound simethicone; 

,^ . ^^^^ of the silicon containing compound 

3 5 sxmethicone in admixture with the polymer in (i) ; 

(iii) 100 ppm Of the anti-gas agent lauryl 

sulfate; 
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(iv). 0.3% by weight xanthan gum; and 

(V) optionally, the flavoring agent Vivone^™ 

EXAMPLES 

Example 1 

Surface tension, foaming and bubble forn«»*.,- 
a~.urea .or various =o„t«.* J. co^p^!":/"""""" 

anixture with a silicon containing compound and M(, 
without coating and/or In ad„l«u.! „lt^ Tt'illTJ ' 
containing compound, m so.. oa..s anti-gas ag«L ana/or 

.0 t.rrrr^r"''/'" con'tra.: :.iia 

t.st.d. All sa.pl„ wer. trashly d.ga,s«l prior to use bv 
sonication using a commercially avallahl. .onicator ^ 
(Bransan, 2200 Danbury, CT) under vacuum using a 
commareially availabl. vacuum pump (col. p.™„ „ ^ , 
7049-SO, Chicago, n,,. ' '"="*'^ 

" ^""'"'^ ""asurm^ts were performad a 

25 c using a CSC-DuHoay tansiomatar Ko. 70535 (Fairfax! 
21' °' foaming was assassad hy shaWng the "«hly 

scientific 05-539-8, Pittsburgh, PA), a volume of 25 cc of 
"ftr''"' '-pension was placed in the tube and ' 

the tubes war. capped. The tubes were then shalcan 
vigorously for «o aeconds and the degree of foaming was 
assessed at a tim-point (60 s.conds, after the sha J'^ 
ceasad Foam was recorded on the scale of o - no foaT 1 = 
35 minimi foam (about 1 mm, . 2 . moderate foam (about 3 
, 3 - severe foaming (mora than 4 mm, . The bubbles In 
the suspensions were assessed similarly after shaking but 
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the bubbles were counted only within 

«u«oies; , and 3 * large bubbles r>3 m« ^ • 
with many bubbles) . ™xes (>2 nua diameter 

The data from the surface tensi«« 

10 bubble measurements are set f orth ^ ^ ^^^^^^^ 

w« se^ rortn in the Tables t-ttt 

Shown in Table I, cellulose functions as TVnl I ^ 
(that is, its surface tenfi4«« • , surfactant 
cellulose is pr^Ired T " ' 
the cellulose ^ ^« -^<^«<* to 

15 favo«bi« ; ^"""""^ "^"'^ Of its 

IS favorable surfactant properties and *.k^ * 

fi4iii<ia» ^ ^ f'^operties and the surface tension is 

similar to water. Polyethylene glycol fPEc ^-.Kn. w 

ut^asf' : ^^'^ appreciable reflectivity on 

Ultrasonic study, . Methylcellulose caused appreciable 
- 20 foaming, simethicone coated cellulose appreciable 

has low surface tension °^ll«lose, on the other hand, 

w aurtawe tension, no appreciable foaming and n« 
appreciable bubbles. «Bing, and no 

Oaionized Water 

18m Cellulose 

1% cellulose 

30 2% cellulose 

18m cellulose 
w/0.25% xanthan gum 

-1% cellulose 

2% cellulose 



Dynes/cm 


Foam 


Bubbles 


73. s 


0.0 


0.0 


71.3 


OoO 


0.0 


71.2 


0.0 


0.0 


72.7 


0.0 


1.0 


72.8 


0.0 


1.0 
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10 



15 



20 



25 



.18m cellulose 
w/0.05% xanthan gum 

1% cellulose 

2% cellulose 
18m cellulose 
1% simethicone coated 
0.25% xanthan gum 

18m cellulose 

1% silcone coated 

0.25% xanthan gum 

1% cellulose 

1% silicone coated 

2% cellulose 

1% silicone coated 

1% cellulose 

1% simethicone coated 

2% cellulose 

1% simethicone coated 



- 19 - 

Table T reon^^t/^) 
Dynes/cm 

71.6 
72.0 

70.6 

70.3 
61.0 
61.8 
62.0 



61.0 



Focun 

0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 



Key: 



Bubbles 

0.5 
0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



Foam 0.0-3.0 
Bubbles 0.0 - 3.0 
(^or foam and bubbles, 
zero is the most favorable) 
Dynes (20.0 - 80.0) 



30 



Table TJ 
^ Effect of Anti-Gas Aoents 



Sodium lauryl 
sulfate w/ 

35 1% 18^ 1% 

silicone coated 
cellulose v/ 
0,15% xanthan gum 

100 ppm 
40 sodium 
lauryl 
sulfate 



Dynes/ cm 



Foam 



Bubbles 



49.1 



1,0 



1.0 
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Dynes/cm poam 



PCT/US91/03850 



Bubbles 



500 ppm 
sodium 
lauryl 
sulfate 



Sodium lauryl 
sulfate w/ 
1% 18/i 1% 
10 silicone coated 
cellulose w/ 
0.15% xanthan gum 



30 



35 



34.4 



2.0 



1.5 



100 ppm 
sodium 
lauryl 
sulfate 

500 ppm 
sodium 
lauryl 
sulfate 

1000 ppm 
Simethicone 
w/500 ppm 
sodium lauryl 
sulfate w/ 
1% 18m 1% 
silicone coated 
cellulose w/ 
0.15* xanthan gxjm 

Key: 



52.2 



35.1 



1.0 



2,0 



1.0 



1.5 



32.9 



Q.O 



0.0 



Foam 0.0 * 3.0 

Bubbles 0.0 - 3.0 
(for foam and bxibbles 



40 



Table TII 

in sSface^?2nSLn*''p°'^.'^^^«^ compositions 
in J.urrace Tension, Foaming and Bubble. Formation 



Deionized Water 

18m Cellulose 
1% cellulose 



Dynes/ cm 
73.5 

71.3 



Foam 
0.0 

0.0 



Bubbles 
0.0 

0.0 
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Table TT T ^con<-.H| 

Dynes/ cm 



2% cellulose 



71.2 



10 



15 



Polyethylene Glycol 
(PEG3350). (Not Degassed) 

1% PEG g3 - 

2% PEG I 

3% PEG 

4% PEG 

Polyethylene Glycol 
CPEG3350) (Degassed) 

1% PEG 

2% PEG 

3% PEG 

4% PEG 

5% PEG 



20 



18m Cellulose 

w/ 0.25% Xanthan Gum 

1% cellulose 

2% cellulose 

3% cellulose 

4% cellulose 

5% cellulose 



25 



18 n Cellulose 
w/ 0.05% Xanthan Gum 
1% cellulose 
2% cellulose 
3% cellulose 
30 4% cellulose 
5% cellulose 

Polyethylene Glycol 
(PEG3350) 

w/ 1% xsn Cellulose 
35 w/ 0.15% Xanthan Gum 
1% PEG 
2% PEG 
3% PEG 



40 



18/i Cellulose 

1% Simethicone Coated 

w/ 0.25% Xanthan Gum 

18m Cellulose 

2% Silicone Coated 

0.25% Xanthan Gum 



62.3 
62.1 
61.6 
61.5 
61.2 



72.7 
72.8 
73.1 
72.8 
73.0 



71.6 
72.0 
71.7 
71.8 
71.9 



54.1 
51.2 
56.0 



70.6 



70.3 



Foam 



0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 

0.0 

0.0. 

0.0 

0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 



0.0 



0.0 



Bubbles 



0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 
0.0 
0.0 



1.0 
1.0 
1.0 
1.0 
1.0 



0.5 
0.5 
0.5 
0.5 
0.5 



1.5 
1.5 
1.5 



0.0 



0.0 
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Table TT T (coni-'ri) 
Dynes/ cm 



Propylene Glycol 
w/ 1% 18/* 1% Silicone 
Coated Cellulose w/ 
0.15% Xanthan Gum 

3% PG 

5% PG 

Sodium Lauryl Sulfate 
w/ 1% 18m 1% Silicone 
Coated Cellulose 
w/ 0.15% Xanthan Gum 
100 ppm SLS 
500 ppm SLS 

Sodium Lauryl Sulfate 

w/ 2% Polyethylene Glycol 

(PEG3350) 

w/ 1% 18m 1% Silicone 

Coated Cellulose 

w/ 0.15% Xanathan Gum 

100 ppm SLS 

500 ppm SLS 



61.8 
62.0 



49.1 
34.4 



51.5 
34.5 



Sodium Lauryl Sulfate 
w/ 1% 18/1 1% Silicone 
Coated Cellulose 
w/ 0.15% Xanthan Gum 

100 ppm SLS 

500 ppm SLS 

Simethicone 
w/ 500 ppm 

Soditim JLauryl Sulfate 
w/ 1% 18 fi Silicone 
Coated Cellulose 
w/ 0.15% Xanthan Gum 
1000 ppm simethicone 

1% 18m 1% Simethicone 
Coated Cellulose 
w/ 500 ppm 

Sodium Lauryl Sulfate 
w/ 1000 ppm Simethicone 
w/ 0.15% Xanthan G\im 

#1 

#2 

#3 

#4 

#5 

#6 

#7 

#8 



52.2 
35.1 



32.9 



30.8 
33.1 
33.2 
33.2 
32.9 
33.2 
32.8 
33.1 



Foam 



0.0 
0.0 



1.0 
2.0 



1.0 
2.0 



1.0 
2.0 



0.0 



1.5 
1.0 
1.0 
0.5 

0.5 
0.5 
0.5 
0.5 



PCr/US9 1/03850 



Bubbles 



1.0 
1.5 



1.0 
1.5 



1.5 
2.0 



1.0 
1.5 



1.0 



1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
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Table TT I (conl-'ri) 



#9 

Methyl Cellulose 
5 0.15% 
0.25% 
0. 50% 
1.00% 

Hydroxyethyl Cellulose 
10 0.15% 
0.25% 
0.50% 
1.00% 

Carrageenan 
15 0.15% 
0.25% 
0.50% 

Xanthan Gum 
0.15% 
20 0.25% 
0.50% 
1.00% 

carboxymethyl Cellulose 
0.15% 
25 0.25% 
0.50% 
1.00% 

Sodium Lauryl Sulfate 
100 ppm 
30 200 ppm 

300 ppm 
400 ppm 
500 ppm 



35 



40 



Corn Starch 

w/ 0.15% Xanthan Gum 
1% corn starch 
3% com starch 
5% corn starch 

Wheat (Cook-up) Starch 
w/ 0.15% Xanthan Gum 
1% wheat starch 
3% wheat starch 
5% wheat- starch 



Dynes/ cm 
32.1 



54.6 
53.9 
54.1 
54 . 5 

(Natrasol"*) 
64.0 
56.1 
51.7 
50.4 



72.9 
72.6 
72.8 



72.8 
73.6 

73-1 
75.9 



72.0 
72.4 
72.4 
73.3 



51.4 
48.6 
35.7 
29.8 
29.5 



73.0 
73.1 
73.1 



72.2 
71.0 
69.7 



Foam 
0.5 



2.0 
2.5 
2.5 
3.0 



2.0 
1.5 
1.0 
0.5 



0.0 
0.0 
0.0 



0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 
0.0 



1.0 
1.5 
2.0 
2.5 
3.0 



0.0 
0.0 
0.0 



0.0 
0.0 
0.0 



Bubbles 
1.5 



0.0 
0.0 
0.0 
0.0 



0.0 
0.5 
1.5 

2.5 



0.0 
0.0 
0.5 



0.5 
1.0 
1.0 
1.5 



0.5 
1.0 
1.5 
2.0 



0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 



1-5 
2.0 
2.5 
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PCT/US9I/03850 



-eat cxns.ant, sta.c. 
w/ 0 15% xanthan gS^ 

1% Wheat starch 59 9 

3% wheat starch Jg 7 O.o 2.0 

5% wheat starch O-o 20 



0,0 2, 



0-0 0.0 



cLlttt "Simethicone 
Coated Cellulose 
10 w/ 0 30% Xanthan Gum 
(Keltrol RD™) 
w/ 100 ppm 

^"J^l Sulfate 

•=oy= Foam 0.0 - 3 0 

Cror foam and bubbles 

(for dynes, the lower- t-K^ 

the better) J-ower the number. 

Example r> 

(li) Without =o,ti„, a„^/,, n ""T"'- 

containing compound. - with a silicon 

ultr,.ou«, sc«„:: (p^:^,"^ A..ou,tic x«agi„, 
So«wa„ p™. trL.T;^'!^^? 
placed in the contrast aa.^^r ! " '"^ 

3S performing each set ^^ * ^^""^ «° 

standar^iJeHo a Tr " ""'ctivity „ae 

reflectivity ^a^u^Z* '"" " 

tissue »i»i=Jnrrhr^r °° ^"'^"^ a 

iu-Lfflicjcing phantoia was used as m y^^-P^^ 

tissue »i„i=ki„. Phantom is maarhy NucHaT. • ^ 
•0 n» gain was set to -S3 s dB 1 ""clear Associates. 

to 33.5 dB. The dB reflect i VI 
measurements were made by selecting ^^^^^^^^^^ty 

e By selecting a region of interest on 
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Obtained on a b.ncht=p acoustic lab custom bulft ^y UL 

5 5052PR ultrasonic pulser/receiver, L«croy (chestnut »^ 
HV, ,410 dual Channel digital oscilloscope 'ith rwavel!™ 
processing paCcage and capabilities o. Past rourLr 
Transfon. and Krautkramer Branson (Lewisto™ pa, % stv, 
Oa^a-HP series transducers. Data was obt^^eri^m: tL ' 
10 PuI«-echo technics. The returned echoes were Jasured 
with the appropriate tl»e delays and the power average 1 
the waveror. was calculated. The fre^encies 0' :^:' 
transducers used were 2.2S, 3.«, 5.0, 7.5 and 10 The 

15 intH" ™" ' »=lutlon/air 

15 interface reflected from a solution/air interface. 

traZ?:" °' i»Pedance, attenuation and 

transaixttance were assessed. 

forth benchtop acoustic lab are set 

20 s°^lr ^ ^^^^^ cellulose wiU, 

20 sx»ethxcone coating has both good reflectivity and very 

hxgh transmxssxon (that is, less acoustic attenuationrthan 

Plaxn cellulose. Kote also that polyethyleneglycol "as 

much lower reflectivity than cellulose. 

Figures 4-8 show the dB reflectivity froa the 
^5 measurements made on the phantcs with the Acoustic zlging 

Ultrasound machine. As shown by these figures, for piaL 

h^'viT: ''"^'^ IS.^ou,^ 35 .icroT 

have higher reflectivity than the longer cellulose fibers. 
Note that the silicone coated cellulose has higher 
0 reflectivity than the uncoated fibers. 
Example ^ 

Hexamethyldisilazane (1, 1, 1, 3 , 3 , 3- 
hexamethyld_isilazane) (2 g) , comaercially available from 
Aldrich Chemical Company, Milwaukee Wisconson, was added to 
> log Of ethyl alcohol (200 proof dehydrated alcohol, u.s.P 
punctilious) . The hexamethyldisilazane and ethyl alchohoi 
mxxture was then added drop by drop to 28.5 g of cellulose 



3NS0OCI0 <WO 9n96i2Ai i > 



1 



wo 91/18612 

PCr/US91/03850 

- 2« - 

The ..«ure was stirred and heated at a temperature o" 
about SO-C in a vacuum oven. After th= , , 
evaporated, the fla.,c was plaoef^tr! 1 H ! ' 
S heated ,rom about .o-c tc ^^^^l IT^ITJIZT 

c"":!:::, ! "^'"-^ *° — - ^^^^ated 

Example A 

" availa.,, "^^^O" <^ °" (2 g, , co».erciaily 

available from Aldrioh ch^cal Co. inc., „>. added to lo , 

IL . T"'- " ^^""^ -i""" wan then 

added drop by drop to 23.! g of cellulose in . fia^ ^. 

IS "o^"!: '"'"^ ""^'-^ " a temperature orLu^ 
^e ff ! ^' evaporate!, 

Slut «^-c"r T"' " laboratory oven and hLed f;om 

about so c to about 140 -c for about two hours and th«, 
cooled, resulting in silicon, coated cellulose 

^° A solution containing about 15% by weight 

polyethylene glycol fibers having a molecular weight of 
about 8000 was prepared in deicnized water. The solution 
was then mixed with a gas and ths solutHo« ^o-^^tion 
^ , ^- * ^® solution was scanned in 

vxtro by ultrasound. 

25 The polyethylene glycol polymer solution was 

found to improve gas dissipation and render a good image on 
m vitro scanning. ^ 
Exaiiipi«> ^ 

Three solutions containing about 5% by weight 
30 cellulose fibers having varying fiber lengths of cellulose 
Of about 22, 60, and lio microns, respectively, and each 
containing about 0.25% xanthan gua were prepared in 
distilled water, a fourth solution containing about 5% by 
weight dextran beads of about 20 micron diameter was 
35 prepared in distilled water. The solutions were scanned in 
vitro by Ultrasound at constant gain settings using a 5 
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31'"' ^u«r (approximately a 300 „l=„n wave 

length in aqueous media) . 

i-Zh- V. ^''^ ^° diameter dextran bead solution ha^ 

the highest echogenicity of the four solutions IITL 
5 micron fibe*- i , =«w-i.utions, with the 22 

ron fiber length cellulose solution having the next 
highest echogenicity. next. 

A solution containing about 5% by weight 
cellulose fibers having a fiber length of about 22 mi. 
.0 and about 0.25% by weiaht mcrons 
^ . ^ weight xanthan gum was prepared in 

deionized water. Approximately 750 ml of the sorlion 
then administered orally to a mammal, and u^tras^^L " 
..aging of the gastrointestinal tract was performed 

5 visualizati'^^T^'r gastrointestinal tract and good 

visualization of the gastrointestinal region was achievL 
Excellent visualization of the mucosal surfaceTof the 
stomach and intestine was also achieved. 
Example* « 

A solution containing about 4% by weight 
cellulose fibers having a fiber length of about 22 microns 
and about 2 g of activated charcoal in deionized water w" 

aZnTt* solution was then 

administered orally to a mammal and ultrasonic imaging of 
the gastrointestinal tract was performed. ^ ^ 

^. ■ , ^i!="sonic imaging provided good visualization of 
the tract and mucpaal surfaces. 
Example <^ 

A solution containing about 5% by weight 

Z^^^T't ''""'"^ " '^"^^ 22 microns 

and about 0.25% by weight xanthan gum was prepared in 

deionized water. , To this solution, about 2.0 g of 
simethicone was added and the solution was mixed 
Approximately 750 ml of the solution was then administered 
orally to a mammal, and ultrasonic imaging of the gastro- 
intestinal tract was performed. 

Ultrasonic imaging provided good visualization of 
the tract and mucosal surfaces, m addition, improved 
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removal of gas bubbles fram ^.K^ 

Observed. """"^ ^^strointestinal tract was 
^^^io^s modifications • 

> apparent to those skilled in the art €^ 

description, such modificati^! ! f ^°"9«=>ing 
Within the scope o. ^I'tl^Zl HIT """^^^ '^'^ 
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CIAIMfl 

What is claimed is: 

1. A contrast medium tar ultrasonic inaginci 
comprising an aqueous solution of at least one 
bxocompatable polymer, wherein the biocompatable polymer is 
ralLTcot^L" ^'^^ - least one^ii^..- 

polymer is" syn^^^^ ' 

3. A contrast medium of Claim 1 wherein the 
polymer is a natural polymer or a *isynthetic polymer 

4. A contrast medium of claim 2 wherein the 
polymer is selected from the group consisting of 
polyethylenes, polypropylenes, pluronic acids, pluronic 

fluorln!; ri'^'"''''' P-^y-tyre5'.Vpolyiactic acids, 

fluor mated hydrocarbons, fluorinated carbons 

polydimethylsiloxane, and polymethylmethacrylate. 

_ 5. A contrast medium of claim 3 wherein the 

f^^rL /"'"^"^ group consisting at arabinans, 

fructans, fucans, galactans, galacturonans , glucans 
mannans, xylans, levan, fucoidan, carrageenan, 
galactocarolose,.pectic acid, amyloae, pullulan, glycogen 
amylopectin, cellulose, carbcxymethylcellulose ' 
hydroxymethyl cellulosW, hydroxypropyl methylcellulose 
methyl cellulose^ aethoxycellulose, dextran, pustulan ' 

ac^r":ia!nr'^ .T"^' chondraitrn, dermata,^ hyaluronic 
acid, alginic acid, xanthan gum, and polysaccharides 
containing at least one aldose, Jcetos^, acid or amine 
selected from the group consisting of erythrose, threose 
ribose, arabinose, xylose, lyxosa, allbse, altrose 
glucose, mannose, gulose, idose,. galactose, talose' 
erythrulose, ribulose, xylulose, psicose, fructose,' 
sorbose, tagatose, glucuronic acid, mannuronic acid, 
glucosamine, gal actosamine> and neuraminic acid. 

6. A contrast medium of claim 1 wherein the 
polymer has a high water binding capacity. 
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7. A contrast mediun of cia-i™ -i 
comprising an anti-gas agent. 

activate. =....coaX. ^lllnuf «.:L\r":Cr ^"'"^ °^ 
alu^inu. Phosphate, caiciu. carbonate Jh^ " ^yarcide, 
sodi™ carbonate, -magaiSrate, ^ZIIL ZZ''ZI -'^ 
trisilicate, sodlim carbonate loDe.»^^ -agnesium 

diphenoxylate, ^y^ro^lorT^UT.lZtl '^:T'"''^- 
blsnuth salts, poX¥o™,™„„, sulfate, kaolin, 

»ixe. o^cyal^xat.. alcohols, suc";,":::^::,^^^^^''- 

niTe^::r::^\~j--.-^^ v-c 
.in.™.e. pox"r::r^ro:r;a«i:~^ - 

9. A contrast nediuai of ciain i further 
comprising a suspending agent. ^^her 

suspending",™: iT::r:«ri::;.f ' 

^a^«>u. gu., acacia. ^.^t.^^.^J^'Z^^.T'^^ ^ 
rinH^T*'' ■""""^•^ bentonite, puriried be'onit. 

ollTZ '"^^^ «-^=xy-««.yic.iiuLs:' 

ceir;^" -cOiu-, oarboxy„ethyl- 

cellulose sodia» 12, carrageenan, cellulose 

(»lcroctystallina, , oarboicy»ethyicelluXo,e sodium de«rln 

=:xi"^;.Td'™' ""«^o.e, hZ^^^r- 

ir^^ r"^™"^' -«.yl=.Xlulo,., magnes^ 

aau^u- sUicat., Bethylcelluiose, pectin, polyethylene 
oxide, polyvinyl alcohol, povidone, propylene gLof 
alginate silicon dioxide, silicon diojde cou'oL" , 
sodium alginate, a„a tragacanth. 

silicon . ^l'. * -^ai"- ot Claim 1 Wherein the 

Silicon containing compound is selected from the group 

poZ"ii'ne" •\":r' — si!:::Lne. 

polysxloxane, polydimethylsiloxane, polymethylvinyir 
siloxane, polyaethylphenolsiloxane, polydiphenylsiloxane 
c=t«.ethylcyclotetrasiloxane, siloxane glycol pol^" 
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etho^suane, silicon dioxide. =iloxyal,cyXe„e polyler 
hexad.„ethylsila,an.„ hexamethyldisilazane. hexapLyi- 
=yclotr.sila«„., octa^ethylcyclotetrasila^ana, n^^-L- 
(tri..thylsxlyl,a=eta„ide, N-tdi.ethy(gaB.a-cya„opropyl,- 

silyl)-H-Bethylac«a.ide), and siiicous earth. 

=o,>™< • * -^Oi™ oe Claim 1 Wherein the 

polymer IS ooat»l with at least one silicon conta-ining 

compound. 

13. A contrast medium of claim l wherein the 
aqueous solution is degassed and stored under vacuum. 

14 . A contrast medium of claim l 

^.„^^ , wherein the polymer comprises 0.5% by 

wexght Of an 18 m fiber length cellulose polymer; and 
with o , w . Wherein the cellulose polymer is coated 
With 0.25% by weight of the silicon containing compound 
simethicone and admixed with soo ppm of the silicon 
containing compound simethicone r and 

. , furtheir comprising an anti-gas agent 

comprxsxng lauryl sulfate and a suspending, agent comprising 

0.3% by weight: xanthan gum; and 

wherein the aqueous solu^ioxt- is 
degassed and th* contrast medium is stored under vacuum. 
■ IS^i A. contrast medium comprising an aqueous 

solution oe at leasi: one biocompatable synthetic. polymer. 

; le^, A -contrast meaium^ of c^|Uk 15 wherein the 
polymer is selected from the *oup consisting of 
polyethylenes, polypropy^es, pluronic acids, pluronic 
alcohols, polyvinyls, nyim,_polystyrene, polylactic acids, 
fluorinated hydrocarbons, fluorinated carbons, 
poiydimethylsiloxane,. and polymethylmethacrylate. 

17. A contrast medilm of claim is wherein the 
polymer has a high water binding capacity. 

18 . iA contrast medium of"- Claim is further 
comprising ah anti-gas agent. 

19. A contrast medium of. claim 18 wherein the 
anti-gas agent is selected from the group consisting of 
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activated charcoal, aluminum carbonate ,i • 

aluminum phosphate, calcium carhlate dlhT""" ^y^-xicie, 

sodium carbonate *. <iihydroxyaluminum 

.risiiica:rso:iu: -^^^^^^^^^ t^^^^ — 

.ipheno.yla;e, ~Ioride, 

bismuth salts, Polyoxypropylene!po"^^^^^^^ T^'''^' 
PolyoxyalJcylene amines and imines Tf °°P°ll^«s, 

-xed orated alcohols 

POlyoxylalJcylated natural oils, lauryl sulfas . , 

acid esters of unicarboxylic acids, ^ri^ryce'l^ oil"'''''' 

finely-divided polyvinyl chlorid. ^artilles ' 

20. A contrast ffiediua Of claim 15 furthe,- 
comprising a suspending agent. """further 

21. A contrast mediuas of claim -so 

=:r:- ------- 

ceHuxose sodium 12, carrageens, eellulce ^""^^ 

alainlt! 4,? "l^ohol, poviden., propyls, glycol 
alginat., silicon dloxla., sliioon dioxid. =olioLl 
sooium alginat., and tragasanth, -^loidal, 

22. A contrast nadluis of clala is wharaln eh. 
a^aous solution i. dagaased and stor«. nn^J^ 

solution or;eiiur:::"^' '"'''^ ^ '^-^ 

24. A contrast mediun of Claim 23 further 
comprising an anti-gaa agent. 

«ni.i A contrast mediua of claim 24 wherein the 

actiZ%'T' ^^'^'^ ^- ^^"^ consisting of 

activated charcoal, aluminum carbonate, aluminum hydroxide 
alumxnum phosphate, calcium carbonate, dihydroxyal^Z 
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- sodium carbonate, magaldrate, magnesium oxide, magnesium 
trisilicate, sodium carbonate, loperamide hydrochloride 
diphenoxylate, hydrochloride with atropine sulfate, kaolin 
bismuth salts, polyoxypropylene-polyoxyethylene copolymers' 
polyoxyalkylene amines and imines, branched polyamines, ' 
mixed oxyalkylated alcohols, sucroglycamides , 
poiyoxylalkylated natural oils, lauryl sulfates, 2-lactylic 
acid esters of unicarboxylic acids, triglyceride oils, and 
finely-divided polyvinyl chloride particles. 

26. A contrast medium of Claim 23 further 
comprising a suspending agent. 

27. A contrast medium of Claim 26 wherein the 
suspending agent is selected from the group consisting of 
xanthan gum, acacia, agar, alginic acid, aluminum 
monostearate, unpurified bentonite, purified bentonite, 
bentonite magma , carbomer 934P, carboxymethylcellulose ' 
calcium, carboxymethylcellulose sodium, carboxymethyl- 
cellulose sodium 12, carrageenan, cellulose 
(microcrystalline) , carboxymethylcellulose sodium, dextrin, 
gelatin, guar gum, hydroxyethyl cellulose, hydroxypropyl 
cellulose, hydroxypropyl methyl cellulose, magnesium 
aluminum silicate, methylcellulose, pectin, polyethylene 
oxide, polyvinyl alcohol, povidone, propylene glycol 
alginate, silicon dioxide, silicori dioxide colloidal, 
sodiiim alginate,, and tragacanth. 

28. A contrast medium of Claim 23 wherein the 
aqueous solution is degassed and stored under vacuum. 

A method of providing an image of an 
internal region of a patient comprising (1) administering 
to the patient a contrast medium of Claim 1, and (ii) 
scanning the patient using ultrasonic imaging to obtain 
visible images of the region. 

30. A method for diagnosing the presence of 
diseased tissue in a patient comprising (i) administering 
to the patient a contrast medium of Claim 1 and (ii) 
scanning the patient using ultrasonic imaging to obtain 
visible images of any diseased tissue in the patient. 
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31. A method of nrovlrfin^ 
internal region ot ^ r. ^ Providing an xmage of an 

scanning th. patient using ultr,s!„. ' 

Visible images of the ^gLI '° ""'i" 

disease. ti'^ue^iZTp^frt"''"""''"' ""^ =^ 
to patient a :cnt«:: :Lr°"'''^"" aa.i„isteri„g 
scanning tUe patient u^ng":^::^:!:':^! " 
Visible i„ages o. .is.es.. TuZ nTpatef 

33. A method Of providing / valient, 
internal region or a patient 

to the patient a contrast ^.^L^ IYZ^V":"^""^ 
scanning the patient using ultrasonic 2^ < " 
Visible images of the region. 

«s.as.d tissue^rroatf"."'''""'"' 

to the p-ent\^:t::::-LroT=t'i:^LTa""^^^^^^ 
:rs^i^^r:e:':ra";r' ---- -^--r 

■■ages or any diseased tissue in the patient 
contrast -edlu. o"ciaS J^trasonic i«,i„g oo^prisl^g a 

=o.prising";„.L1:n:r ZT^T^^^^,'" " 
Wherein the conventional ultras^ic Zl^l '"^'"^^ 
selected rro» the group consist!:^ or^'^^' sTT' 
suspending agents, flavoring -aterllL 001!^^ ^ ' 

contrast rZiJ'TcdZ is""""'" ^ 

co.prising^"nv:„:"na'r IZIZZ T ""'"^ " 
who^«<„ Ultrasonic imagxng components 

suspending agents, flavoring ^terials, colori„g\at.;ials. 
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antioxidants, anticaiclngag.nts, tonicity agents, and 
wetting agents. 

39. A kit for ultrasonic imaging comprisina a 

contrast medium of Claim 23. P^xsing a 

40. A kit in accordance with Claim 3 9 further 
comprxsmg conventional ultrasonic imaging components 
TllT.T conventional ultrasounic imaging components are ^ 
selected from the group consisting of anti-gas agents 
suspending agents, flavoring materials, coloring materials 
antioxidants, anticaking agents, tonicity agent!, and 
wetting agents. 
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